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System Monitoring and Evaluation

PREVENTION AND SAFETY

Transportation Investments have more impact if built upon this foundation
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Planning for Operations

The Promise of TSMO

“We promise travelers and shippers that we will
manage traffic and incidents as well as provide timely
and accurate travel information so that they can
make informed decisions to minimize their
unexpected delay and improve the safety of their
travel.”

SHRP2 L17 Technical Report




Transportation Systems Management & Operations

Traditional Approach to New Focus on Managing Transportation
Managing Transportation

e Predict future
(long range)
traffic volumes

« Fund major

. . Non-recurrent Congestion = 55% Recurrent Congestion = 45%
capital projects

to provide
additional Work Zones, 100 Pec! Eves, 5%
cap aCIty Bad Weather, 15% » 3 ™. Bottlenecks, 40%

A

s

Traffic Incidents,
25%

Poor Signal Timing,
5%

« Also becoming
more and more
difficult to
provide new
capacity
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TSMO
Strategic Growth Plan / CMIA Legacy

c Governor Arnold Schwarzenegger’s Strategic Growth Plan:
tiemied s, awae Transportation Investments for Mobility and Quality of Life

Inteltigent
Performance Evaluation

$47 billion
Existing Funding:
Gas Tax; Prop 42;
Federal Funds

INTER-AGENCY AGREEMENTS

Proposed Funding: Increased
Federal, Private and Local Funds

TMS are the business processes and Il 2

associated tools, field elements and Traveler
communication systems that help Information

maximize the productivity of the
transportation system. Incident Management
2004

2007

System
Completion

an
Expansion

System Moniforing
and Evaluation

Operational Improvements
Transportation Systems
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ci Transportation Investments have more impact

Gl if built upon this foundation




$5.2

Billion/Year

QERE

The Road Repair and Accountability Act of 2017, Senate Bill (SB) 1

Solutions for Congested Corridors Program  $250 million/Year
Provides funding on a competitive basis to Caltrans and regional
agencies for priority projects that will improve traffic flow and mobility
along the state’s most congested corridors while also seeking to
Improve air quality and health.

o/t s
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and FTA's Pol
at the Regional Level

for Applying the

National ITS
Architecture

e
B

!
i

=0
|'Illl

|

ol

—_—
- i
- -
. b
= N
L e

.
-
.

-

.

E

- 1

-

.

s

-

-

.

.

-
.

L
=

-
-

-

-

=

=

-

R

-
G
.

.

o
:

' i

-
o

*
. e
-
o
L

*.

-
|

.

Initiatives

ITS Architecture requirement

ITS Mainstreaming
ITS SystemBuilder




n Systems Management and Operations
Current and Future State

System
Management

Current State Future State

SySt?:Tr? cTc(i)c? rI]SS 2 > Separated > Integrated
Inf[gﬁr;aafi(on > Historical > Real-Time
BU s[i)r? eCSsi(IJD?ogéess > Reactive > Proactive/Predictive
Resources > Static Assignment > Dynamic Assignment
capaprocess SRR Bl Sk v

From 2013 Caltrans Transportation Management System Business Plan

Lt s
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Caltrans TSMO Progress

o 2015-2020 Caltrans Strategic Management Plan — e.g., Stewardship and
System Performance Goals

e Draft TSMO Director’s Policy-08 & Draft ITS DD-70
o 25Top Priority Corridors

 National Engagement

0 2012 SHRP2 Capability Maturity Model Self Assessment
0 SHRP 2 Lead Adopter Federal Technical Assistance $200,000 — Approved Implementation Plan

Integrated Corridor Management - Connected Corridors D-7 Pilot

Transportation Management System Pilot Corridors Study

Regional Operations Forums/Capability Maturity Model Self Assessments

Caltrans TSMO Steering Committee

o TSMO Program Plan

Planning for Operations (P40pPs) Steering Committee
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Progress

2015-2020 Caltrans Strategic Management Plan

System Performance Goal 4- “Utilize
leadership, collaboration, and strategic
partnerships to develop an integrated
transportation system that provides reliable
and accessible mobility for travelers.”

 Top 25 Corridors (real-time system info)

4 ICM Implementation Plans — by 2018, 5 /trcns:
corridors (I-210, 1-80, SR-57, 1-110, SR-91) Strategic Management Plan
3 ICM Implementation — by 2020, 3 corridors o
(1-210, 1-80, ?)

&
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Transportation Systems Management & Operations

TSMO Cornerstones

e TSMO Policy: Draft DP-08 R1

o/t s

California Department of Transportation

Serious drought.
Help save water!

Director’s Policy Number: DP-0S-R1

Effective Date: TBD by DBFS Administrator
Supersedes: DP-08 (12/30/1992).
DP-26 (08/2006)
Responsible
Program: Traffic Operations
TITLE Transportation Systems Management and Opgfations
POLICY
The California Department of Transposfation [Caltrans) conimits to optimize
multimedal transportation system pgfformance through an integrated
Transportation Systems Managendent and Operdtions (TSMO) approagh.
INTENDED RESULTS

As traffic volumes incrgase on California’s Teadways, the transportation system
has become increasingly Sémsitive to delay and'fheimpacts of crashes,
construction. and weather, Together these impacts @ite sesponsible for over one
half of travel delay and mosk of the #€sulting unrcliabihty.

TSMO is aserics of cost-cffectivefishort lead fime strategies designed to anticipate
and magheetraffic congestion and to minimize the unpredictable causes of service
disrupfion. crashesirecurrent and non-recurrent delay.

Caltranstilizes & pesformance-based approach linking quantitative safety
analyses and TSMOto plafijeensfruct, and manage the transportation network. By
working in partngcship with others to strategically combine Intelligent
Transportation Systems (ITS), existing infrastructure, and operational strategies,
TSMO ean improvethéefticiency and reliability of the multimodal transportation
network.

Examples of TSMO strategies include, but are not limited to following:

®) Ramp metering systems

*  Real-time traveler information

#  Planning for Operations (P4O0ps)

e Traffic incident and special event management (TIM)
s Traffic Management Plans (TMPs)

e Traffic signal synchronization

e Dynamic lane management

« Multimodal integration
* Scenario-based response planning

“Provide a safe, sustainable, integrated and efficient transportation system
to enhance California’s economty and livability”
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TSMO Cornerstones

 Intelligent Transportation
Systems: DD-70-R1

o

g e e T e . i
Lailfornida LEpariment of

D e pH fy D irective Negmber: DD-T0-R1

Refer to
Director's Policy: DP-08-R1
Transportation System
Management
Effective Dats: IBD
Supersedes: DD-70 Transportation
Management Systems
(06-05-02)
Responsible Maintenance &
Program: serations
TITLE Intelligent Transportation Systems
POLICY

The California Department of Transporl. on (7. trans) implel ents
Intellizent Transportation Systems (ITS) & support full Transportation
System Management (TSM e improve the' fety, reliability, and efficiency
of multi-moedal transportatic 1 L. wmehout the & #s# Caltrans supports
deployments of integrated tr nspor - services that support TSM strategies
while making best use of \isfited res ces, and engaging in long-term
planninz@or tech. logical sol itions to transportation problems.

DEFINITION/BACEGROUNS

L1507 mbles ¢ ardinates and integrated service systems to improve the
securt., perfor ance, and cost-effectiveness of transportation services,
vehicles  nd inf astructure. This pelicy promotes an information-based
transpor ton network that enables a performance-based evaluation of the
State’s/.ansportation network. Caltrans partners with metropolitan planning

asdiizations and regional transportation planning agencies that maintain
regional ITS architectures throughout the state. This policy promotes the use
of a systems engineering methodelogy to ensure that Caltrans’ systems and
projects are developed to meet the needs of the traveling public, state,
regional, and local stakeholders.

ITS-Electronics, communications, or information processing used singly or in
combination to improve the efficiency and safety of surface transportation
systems.

ITS Architecture—A common framework for ITS interoperability comprising
logical and physical components to satisfy a defined set of user services.




&

o/t s

Transportation Systems Management & Operations

TSMO Cornerstones: Capability Maturity Model (CMM)

Excerpt from: AASHTO TSM&0 One-Minute Guidance Evaluation
http://www.aashtotsmoguidance.org/one_minute_evaluation/

Dimension

Level 1

Lewel 2

Level 3

Level 4

Business Processes

Processes related to

Multiyear statewide

Programming, Budgeting,

Processes streamlined and

(Planning, programming, T5M&D activities ad hoc | TSME&O plan and program | and project development subject to continuous
budgeting, fmpfementuﬁﬂn,l' and un-integrated exists with deficiencies, processes for TSMED imprwement

evaluation, and strategies | standardized and

documented

Systems & Technology Ad hoc approaches Systems engineering Systems and technology Systems and technology
(Systems engineering, outside systematic employed and standardized, documented | routinely upgraded and
stondards and technufog].-r systems engineering consistently used for and trained statewide, and | ytilized to imprm efﬁci-enqr
mtempembimy} ConQps, architecture and | new technology perfunnanoe

systems development

incorporated

Performance Measurement
(Measures, dota & analytics

No regular performance
measurement related to

TSMED strategies
measurement largely via

Qutcame measures
identified and consistently

Mission-related outputs/
outcomes data routinely

and utilization) TsMED outputs, with limited used for TSME&O strategies | utilized for management,
after-action analyses improvement reported internally and
externally, and archived
Culture Value of TSM&0 not &gency-wide appreciation | TSM&O accepted as a Explicit agency commitment
{Technical understanding, widely understood of the value and role of formal core program to TSM&O as key strategy to
leadership, outreach, and heyand champipns AN achieve full range of mobility,
program authority) safety and livability/
sustainability objectives
Organization/Workforce Fragmented roles based | Relationship among roles | Top level management Professionalization and
(Organizational structure and | on legacy organization and units rationalized and | position and core staff for certification of operations
workforce capability and available skills core staff capacities T5M& O established in core capacity positions
development) identified central office and districts including performance

incentives

Collaboration

Relationships on

Regular collaboration at

Collaborative interagency

High level of operations

(Partnerships among levels of | nformal, infrequent and | regional level adjustmentof coordination institutionalized
government and with public | Personal basis roles/responsibilities by among key players —public
safety agencies and private foomal INiemeency and private

5 J agreements




Achieving TSMO Goals
Partnerships / Data / Training / Communication / Integration

Institutional Coordination to collaboration between various
Integration agencies and jurisdictions that transcends
Institutional boundaries.

Operational Multi-agency and cross-network operational
strategies to manage the total capacity and demand
of the corridor.

Integration

Sharing and distribution of information, and system
operations and control functions to support the
Immediate analysis and response.

Lt



All Partners:

e Enhanced traffic monitoring systems
e Enhanced communication

e Freeway operations

o Arterial operations

* Enhanced traveler information
» Decision support system
* Enhanced data/information sharing

Local:

Prop 1B CMIA/Traffic Light Synchronization Program (TLSP) _—
MTC — Freeway Performance Initiative (Events, Link Data) |  Response (VR)

Traveler

ALERT My511
System Mobile App

. Information |} Traffic Siar
| Transit '

* Action Plan 1 |« Ramp
Aac nL a Matarinm

2 _Action Plan 1

Public Links to Social
Website Medias

| * Not used I * Adtion Plan 2[ * Action Plan 3[' Action Plan 2 [- Action Plan 1
FACITOTT T T = ATTOMFIan S [ ¥ Adion PTd
* AdionPlan 4 |+ Action Plan 3

* Action Plan 4

T T

* Action Plan 2




Integrated Corridor Management

While the ICM term is well known, various
existing management efforts already support
the ICM concept, particularly 1TS applications.
The key to ICM is integrating existing ITS and
management efforts with new concepts and
relationships to develop a coherent multi-
modal, multi-jurisdiction, corridor-wide
transportation management system.

California Connected Corridors

Program

A Statewide Program for the most highly
congested un-reliable corridors in CA to lead
Inteprated Corridor Management in
partnership with others — can be replicated

& elsewhere Website

s " B o

What is different? Connected
Corridors is the only State DOT led
effortin the LS.

- www oonnected-corridors. berkeley edu




Shaping Our Future

e CA Connected Corridors Program

— |-210 Pilot Corridor

— Corridor Performance Reports Templates

— Technical Assistance and Training
— District 7 Operations (and Planning) Reorganization
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CA Connected Corridors Program

« Enable existing transportation
infrastructure and vehicles to work : GO o0y

- (00 meaeel sl B a 0500
together in a highly coordinated o =F TN ?%:%Q;Er?ﬁgbi@:a:.g%;’g;i_
...--1- ';l‘fﬁp = - vy IIH'I' “‘E—n o
manner » Q%Q.r,:, - 9 ‘3" ;:?Q % qQ\
* Deliver improved corridor Q0. '_ OOONEAC S QMY
performance (safety, reliability, | 9' T'O‘Qf:.\‘ 2\~ 9 9
mobility) __Q 0.Q0. 9*° LA
y 9) 9 ¢ 959%-9,,"
* Improve accountability ..,..L._.“,__h_&_h ? « ™0
 Evolve Caltrans to real-time w-*f' ‘= &%
operations and management GA3GERCD-E QB

» Enhance regional, local and private
sector partnerships

Lt s



Ic Operations Reorganization: Long-Term

DDD Operations

District H
Traffic e ITS Support & Desio
Manager Development
Operational
Manaaged Investigations _
T™MC L ng * Safety ITS Support & Traffic Permit
Operations anes Investigations Development PS&E ermits
P Monitoring + Ramp Metering
e Signal Ops
e Signing .
. TASAS Metering Elec Sys .
' « PID
Incident Mgmt Table C 5 Sta; from Development || Development Truck Services
external units
where needed cos
Planned Lane
Closures Coordination
TMP Project Reports

Signing




Ongoing CA TSMO Related Efforts

O Tailored Regional Operations Forums/ Capability Maturity Model (CMM)
Self Assessments

o0 New three-Day Regional Operations Forum (ROF)/ CMM
o 3 remaining districts
v D5 - San Luis Obispo
v' D1 —Eureka
v' D2- Redding

O Asset Management
O Caltrans-sponsored research

Lane drop
from6to5

e Traffic_
.. signal

System
Completion
and Expansion

Operational Improvements

Intelligent Transportation Systems
Traveler Information

&
N Traffic control / Incident Management

Smart Land Use
Demand Management
Value Pricing
Maintenance and Preservation

System Monitoring and Evaluation




Transportation System Management & Operations — Statewide Perspective

System
Completion
and

Questions... Expansion

Operational Improvements

Intelligent Transportation Systems

Maintenance and Preservation

System Monitoring and Evaluation

PREVENTION AND SAFETY




